Effects of topoisomerase 2 inhibitors on the MLL gene in children receiving chemotherapy: a prospective study.
The molecular effects of etoposide in haemopoietic cells suggest that mixed lineage leukaemia (MLL) abnormalities can be biomarkers of patient susceptibility to the genotoxic effects of topoisomerase 2 (topo 2) inhibitors. We have prospectively studied treatment-related MLL cleavage and rearrangement in serial samples from 71 children receiving chemotherapy, using Southern blot analysis and panhandle PCR. The results were related to patient demographics, treatment details and outcome. MLL cleavage was identified in six bone marrow samples from five patients 2-10 months after the start of therapy. There was no obvious relationship between the degree of MLL cleavage and cumulative dose or schedule of topo 2 inhibitors. Three children with low percentage (23-30%) cleavage remained well and two were still receiving treatment at study completion. One child with two consecutively positive samples and higher level of MLL cleavage (45-48%) died from treatment-related toxicities and relapsed leukaemia. A patient with haemophagocytic lymphohistiocytosis developed the highest level of MLL cleavage (50%) at 3 months and a treatment-related leukaemia with MLL rearrangement 6 months after the start of treatment. It would appear that some patients are inherently more susceptible to the genotoxic effect of topo 2 inhibitors. The degree and persistence of MLL cleavage may identify patients at risk.